In this paper we study the effect of the corruption, as measured by the Corruption Perceptions Index (CPI), on the probability of determining the outcome in real competitive settings, where all agents in all countries are faced with exactly the same task under fixed and known rules. To that end we utilize data from soccer matches between a team in immediate danger of being relegated to a lower division and a team not affected by the results in the respective match. Based on analysis of a similar situation that occurred on the last day of a season in 75 different countries during the period between 2001 and 2013, we find that the CPI significantly correlated with the probability of achieving the desired result in order to avoid relegation to a lower division. The odds are significantly higher when the country is more corrupt according to the CPI. We also find strong evidence of a significant effect of the CPI on quid pro quo behavior that takes place in the later stages of the following year. Despite the fact that the CPI is a survey-based index and its effect is not linear throughout the scale of scores, we still find a significant association between CPI level and the results of sensitive soccer matches that were previously found to be infected by corruption. Our results provide evidence that the virus of corruption, as measured by the CPI, affects the level of competition in social activities that are not necessarily directly linked to governmental activities.
these difficulties depend on the definition of corruption. Economic competition is not an exogenous parameter that can be varied in a model to see how corruption is affected and vice versa. Corruption may itself affect the extent of competition. It may be inaccurate to consider the number of firms as an indicator of the level of competition in the market, as corruption affects the flow of income from a particular investment and thus the number of firms in a freeentry equilibrium.
The aim of this paper is to investigate the effect of corruption on the level of competition in a cross-country sample. Comparing the rate of economic competition between countries involves many difficulties. The perfect way to make such a comparison would be to observe a competition with exactly the same rules among contestants in different countries. It is difficult to find such an economic competition, since Nature rarely creates a situation that allows a clear view of the corruption in the same competition in different societies.
In this study we overcome these obstacles by investigating the effect of corruption in real tournament settings. We found a unique case of competition with the same rules in different countries that will allow testing the effect of corruption. For that purpose we use soccer matches that took place on the last day of the season in different countries between a team that was in immediate danger of being relegated to a lower division, with considerable impact on the club's prestige and cash flow, and a team for which the result in the respective match would not change anything. Therefore in these games, which were scheduled randomly at the beginning of the season, one of the two teams needed to achieve a victory or a draw in order to avoid relegation and the other team would not be affected by the result. 2 This same situation can occur in many different countries. Moreover, the rules of soccer competition are clear, fixed, available and known to participants from different countries. Therefore, we have an example where different agents all around the world face the same familiar task with exactly the same rules in real tournament settings. All these provide us with a perfect natural experiment to examine whether corruption is correlated with the probability that a team that needs to attain points in order to avoid relegation to a lower division will achieve the desired result.
Despite the fact that corruption is concealed and therefore its rate is difficult to determine, several indexes have been used to compare the corruption level of different countries. One of the most common measures is the Corruption Perceptions Index (CPI)
published by Transparency International (TI), the global coalition against corruption. The CPI considers data sources from independent institutions specializing in governance and business climate analysis. The CPI relates solely to sources providing scores for a group of countries and measures corruption as indicated by the public. 3 The second measure of country Using the CPI as the measure of corruption and based on 827 observations among 75 different countries during the period from 2001 through 2013, we find that a lower CPI score (more corrupt country) significantly increases the probability of achieving the desired result by a team struggling against relegation to a lower division. Such an intriguing result may have several explanations, among them bribery or unwillingness to exert effort when this effort has no potential rewards as might appear in the case of a team that is not affected by the result of the respective match. And finally, another possible explanation is quid pro quo behavior that might be treated as a type of corruption, as was stated by the US Supreme Court (1976, p27):
"Of almost equal concern as the danger of actual quid pro quo arrangements is the impact of the appearance of corruption…".
This type of quid pro quo behavior was demonstrated by Duggan and Levitt (2002) , who referred to corruption in the form of collusion rig matches in professional sumo wrestling in Japan. These researchers noted that a player's ranking and profits rose markedly after the competitor's eighth victory and showed that wrestlers approaching their eighth victory coordinated the results of their fight to improve their ranking and profit. Such coordination consisted of bribery or promises to reciprocate in the future. Based on this study, we examined the results in the following year for each pair of teams. Our results are in line with those of Duggan and Levitt (2002) . We find that if a team that was in immediate danger of being relegated achieved the desired result that in retrospect prevented the relegation, the CPI has a signifficant impact on the probability that this team will reciprocate by losing in the following year. More intriguingly, we provide even stronger evidence that quid pro quo behavior occurs in the later stages of the next season in more corrupt countries.
Our study also contributes to the question of the validity of the CPI (see Campbell, 2013; Donchev and Ujhelyi, 2014). Although we find that the effect of the CPI is not linear and although we cannot completely rule out other possible explanations for our results, we still provide evidence of a strong relationship between the CPI and the outcome in real competition already found to be infected by corruption (see Hill 2009; McLaren, 2008; Preston and Szymanski, 2003) . To the best of our knowledge, no past study has documented such a robust effect of the CPI on the probability of determining the outcome in real competitive settings, where all agents in all countries are faced with exactly the same task. And despite the fact that corruption is usually associated with governmental activities, our findings provide evidence that the virus of corruption infects competition in different aspects of social life. 4 The rest of the paper is organized as follows: Section 2 describes the data and the variables. Section 3 assesses the effect of the CPI on the probability of achieving the desired result in order to avoid relegation to a lower division, presents different ranges of CPI scores with regard to the linearity of this index and finally provides evidence of quid pro quo behavior. In Section 4 we offer concluding remarks.
II -Data Extraction and Variables
Our assumption is that in corrupt countries free market and competition principles are frequently violated and therefore are not internalized in people's values. Bribery is common and is seen as a practical solution for attaining desired goals in every area of corrupt society, from politics to sports. Therefore, our hypothesis is that the probability of fixed soccer match results depends on the culture and the moral environment. This hypothesis is supported by Hill 4 Previously Fisman and Miguel (2008) found that diplomats from highly corrupt countries accumulated significantly more unpaid parking violations than their counterparts from less corrupt countries. 5 Preston and Szymanski (2003) argued that sports match fixing for betting purposes seems to have flourished where salaries are low, largely owing to restrictions on payments imposed by team owners or administrators, and where the incentive to win is not great enough.
In order to test our hypothesis, all the matches of the final day in the domestic soccer season were scrutinized in the countries that had a CPI rating during at least one of the years We distinguished between two cases in which a match result might be important for a team:
1.
Team A is competing for the championship or has the opportunity to take part in the championship game/playoff.
2.
Team A is struggling to survive (is in immediate danger of relegation to a lower division or faces the risk of playing in a subsequent relegation game/playoff).
It is important to note that the literature has already shown that competitors are expected to improve their game in critical matches (Scarf and Shi 2008) . Szymanski (2003) showed that profit maximization is the major motivation in American team sports. Athletes play for money and the financial incentive for winning is high. Therefore, one should consider the incentive for surviving in the league. Relegation from a leading league division has serious financial consequences, such as reduced future income and limited broadcasting contracts.
Economists have suggested that public demand for sports events increases when relegation is at stake (Cairns, 1987; Forrest et al., 2005; Jennett, 1984) .
In the first case (competing for the championship), winning the championship is assumed to improve a team's future cash flow, which should increase Team A's exerted effort and as a result increase its probability of winning in the respective match. Moreover, in the first case, usually Team A is ranked higher (more skilled) than Team B, which also yields a higher probability that Team A will win. Therefore, there are two forces exerted in the same direction toward Team A's higher probability of winning. In the second case (struggling against relegation), by winning (or sometimes ending in a draw) in the respective match, Team
A may prevent serious financial consequences that can significantly harm the club's cash flow.
This yields higher exerted efforts and therefore a higher probability of winning. However,
Team A is usually ranked lower (less skilled) than Team B (83.3% in our data), which yields a lower probability that Team A will win. Therefore, unlike the first case, in the second case there are two opposing forces that can influence the probability that Team A will win. For that reason our focus will be on the second case, in which we will investigate the influence of corruption on Team A's probability of achieving the desired result in order to avoid relegation. 
Variables
Our dependent variable, Desired Result, is a dummy variable where the value 1 is assigned if the result fits the requirements of Team A (a win or in some cases a draw) and the value 0 is assigned for all other outcomes (a loss or in some cases a draw). Panel A of Table 1 presents the descriptive statistics of the desired results and reveals that in the majority of the matches in the sample (61.9%), the desired result was obtained.
[ Table 1 here]
To test the effect of corruption on the probability of obtaining the desired result, we have to use an index that represents the corruption level of country i during year j. For that purpose we use the Corruption Perceptions Index (CPI) published by Transparency
International (TI), the global coalition against corruption. The scores range from 0 (highly corrupt) to 100 (not corrupt at all) and the scores are assigned annually to every country.
When a match was played in a certain country (i) in a certain year (j), the CPI score of that country in the respective year was considered. Table 2 .
[ Table 2 here]
[ Figure 1 here]
Since our data include both home and away matches, we also controlled for the home advantage, which was found to be significant in previous studies (Terry et It is reasonable to expect that the higher ranked team will win. Indeed, Panel A of Another factor we had to control for is the competitive balance of the league in the respective season. The intuition is that the lower ranked team has a higher probability of winning in a league that is in general more balanced. We use the HHI (Herfindahl-Hirschman index) that examines inequalities between all the firms in an industry. In the general industry case, the index is based on a calculation of the market share of every firm. These shares are then summed into a weighted average index for the industry using each firm's market share as its weight. In the case of soccer, the HHI captures inequalities between all the clubs that make up a league. We can translate this into an indicator of competitive balance for the soccer industry by looking at each club's share of points in a season and aggregating these into an index using each club's share of points as weights, to yield:
where S c is club c's share of points in a season, and c = 1, 2…N, where N is the number of clubs in the league. However, as a measure of competitive balance, the HHI always decreases as the number of firms in the market (clubs in the league) increases. Therefore, because the number of clubs varies between the leagues, it is necessary to control for the firm-number influence on the distribution of league points. Depken (1999) suggested the following formula in order to do so:
where is the actual Herfindahl-Hirschman index in country i of year j, and 1 is the Herfindahl-Hirschman index in the most possible balanced league in country i of year j. The higher the , the less balanced is the league. Table 1 show that the average value of in our sample is about 0.007 and the standard deviation is about 0.005. We also controlled for the number of clubs in the specific league. Table 1 shows that on average there are about 15.4 clubs per league and the standard deviation is about 3.5.
III -Empirical Estimation
In order to analyze how corruption affects soccer results, we applied the following logistic regression:
Where refers to the probability that Team A will attain the desired result, is the Corruption Perceptions Index score assigned to country i in the respective year j and refers to a set of observed characteristics of the match (a dummy for whether a match was played on Team A's home field, the difference between the logs of the rankings of the two teams, the respective league score and the number of clubs in the league).
In Table 3 we show that the probability for Team A to attain the desired result is significantly and negatively correlated with the CPI score. The coefficient of the CPI is almost the same with and without the set of controlled variables. This means that the probability of attaining the desired results is greater in more corrupt countries (lower CPI score) as measured by CPI. Considering these 827 observations, a standard deviation increase (less corrupt) from the mean in the CPI Score as obtained from Panel A of Table 1 
lowers the probability of Team
A achieving the desired result by about 13.7%, and a one standard deviation decrease from the mean in the CPI Score (more corrupt) increases the probability of Team A achieving the desired result by about 12.4%. Table 3A shows that the model predicted 69.5% of the observations.
Our results suggest that, as expected, the home advantage increases Team A's probability of achieving the desired result. Also as expected, we find that the gap in abilities as well as the significantly influence the probability of achieving the desired result. This result implies that in the more balanced league, Team A, which is usually the lower ranked team, has a higher probability of achieving the desired result. Nevertheless, more expanded gaps in abilities reduce Team A's odds. The number of clubs in the league does not explain the probabilities of Team A achieving the desired result.
[ Table 3 here]
[ Table 3A here]
In addition, since our data consist of first and second divisions, we have to distinguish between those cases and run our regressions separately for each division. In Table 4 we present the results of these regressions. In the first column of Table 4 we ran a regression on the 406 first division matches. The CPI score is again significant, implying that the probability of attaining the desired results is greater in more corrupt countries (lower CPI Score). Based on these estimations, we find that an increase of one standard deviation from the mean value of the CPI score (less corrupt) lowers the probability of Team A attaining the desired result by about 9.0%, and a decrease of one standard deviation from the mean value of the CPI Score (more corrupt) raises the probability of Team A attaining the desired result by about 8.2%.
Similar results appear for the second division matches described in the second column of Table 4 . In this case we ran a regression on the 421 second division matches in European countries, where an increase of one standard deviation from the mean value in the CPI score (less corrupt) lowers the probability of Team A attaining the desired result by about 10.2% and a decrease of one standard deviation from the mean value in the CPI score (more corrupt) raises the probability of team A attaining the desired result by about 9.7%. As we can see, the results are robust for the status of both of the divisions.
It is important to note that there are some countries in which the CPI score was assigned for the first time after 2001. In order to compare all the countries during all the years in the period 2001-2013 we considered the score of the earliest year the country was reviewed and assigned that score for the years where no CPI was available. For these countries we found 54 more observations in which Team A struggled against relegation. In the third column of Table 4 we ran a regression on the new data that consists of 881 observations, including those additional 54 observations. The results for the new set of observations are robust.
[ Table 4 here]
The Linearity of CPI
Previous studies have criticized the CPI for being biased. There are several sources for this criticism. First, the CPI is a survey-based measure that uses opinions that may be distorted Therefore, we also intend to examine whether the effect of the CPI on the probability of attaining the desired result is continuous and linear throughout the scale of scores. For this purpose, we created four categorical variables with the same number of observations. The first categorical variable is assigned a value of 1 if the CPI score is in the lower quarter of the observations (most corrupt countries with CPI less than 30); the second is assigned a value of 1 if it is between one quarter and one half of the observations (CPI scores in the range of 30-43); the third if it is between one half and three quarters of the observations (CPI scores in the range of 44-64); and the fourth if it is higher than three quarters (score of 65 and above). To avoid multicollinearity, we omit the first category and use it as a reference category. The results, presented in the last column of Table 4 , are consistent with our previous results for the third and fourth quartile variables, where the coefficients are negative, the size of the coefficient decreases with the CPI score and the results are significant. The second quartile variable is positive and not significant. Therefore, it seems that there is no meaningful difference between the first and the second quartile in terms of the prospects of Team A to achieve the desired result. These results raise the suspicion that the impact of the CPI on the prospects is non-linear.
Therefore, in order to check whether or not the CPI scores respond linearly to the probability of the desired result, we use the logit model presented in equation (3) and examined the derivative function (by CPI score) as follows. In the first step we insert the coefficients described in column 4 of Table 3 along with the average values of the independent variables described in Panel A of Table 1 . This yields the following function: 
The derivative function chart is shown in Figure 3 .
[ Figure 3 here] Figure 3 shows that the derivative function is negative and decreases as the CPI score increases. This means that one CPI point in high score counties (low corruption) has more influence on the probability that Team A will attain the desired result than one point in low score countries (high corruption).
The intuition behind this result is that there is not much difference between the countries with low CPI. For example, regardless of whether the CPI score is 20 or 40, Team A will most probably attain the desired result. However, as we climb the CPI scale, the differences between the countries become more conspicuous, and the values of transparency and visibility have more and more meaning. So, the extra effort Team A needs to invest in order to achieve the desired result in a country with a CPI score of 90 compared to the effort in a country with a CPI score of 70 is greater than the extra effort Team A needs to invest in order to achieve the desired result in a country with a CPI score of 40 compared to the effort in a country with a CPI score of 20.
Another interesting result as reflected in Figure 3 is that the influence of CPI score on the probability of achieving the desired result can be linear as well as non-linear and this is the 
Quid pro quo behavior
So far, we have emphasized the fact that it is more common that a team that needs a certain result will ultimately achieve that result when the country is more corrupt. We did not explain the mechanism by which this intriguing result was achieved. One explanation assumes the intervention of a third party that is interested in fixing matches. Another explanation is related to Team B's players, who have no incentive to make the extra effort. The third explanation pertains to the culture of corruption. In the following, our aim is to investigate possible quid pro quo behavior, which may be seen as a type of corruption.
Previously, Duggan and Levitt (2002) argued that in Japanese sumo matches, wrestlers reciprocate. Namely, in return for getting the precious eighth victory, the winner promises to lose to his opponent in the next year. Based on this finding we investigated matches in the following year to find out whether such reciprocation exists in soccer. For that purpose we considered all the pairs of Teams A and B where Team A, which struggled against relegation, managed to achieve the desired result against Team B in year j. In panel B of Table 1 we can see that in total there were 548 such matches between 264 different pairs in the following year j+1.
In order to investigate possible quid pro quo behavior, namely that Team B will win against Team A in the next year, we conducted a logit model regression where our dependent variable was Team B's winning probability in the following year. For that purpose we created a dummy variable and assigned the value 1 if Team B won and 0 otherwise (draw or Team A won). The results are presented in Table 5 , where clustered standard errors at the "pair" level are reported in parentheses. In column 1 we present the results of the regression and find no significant effect of the CPI on Team B's winning probability in the following year.
[ Table 5 here]
However, there may be a difference between the cases in which Team A achieved the desired result in the previous year. In one case this result was critical for Team A in retrospect.
Namely, Team A would have been relegated to the lower division in the previous year without achieving this desired result. In another case, achieving the desired result was not critical in retrospect for team A, meaning that Team A would have survived in the league even without achieving this result. This may happen because other teams that were involved in struggling against relegation were unable to achieve a result that would keep them in the league for another year. These two situations may differentially influence a team's behavior in the subsequent matches against Team B in year j+1. Therefore, our aim is to investigate possible quid pro quo behavior only in the matches between the pairs in which Team A avoided relegation by actually achieving the desired result in the previous year, i.e., cases in which this result in the previous year was critical in retrospect.
But first we have to be sure that there is no significant difference in the main characteristics of the match (CPI, difference in rankings, dHHI, home advantage) between
Teams A and B in year j+1, whether the result in the previous year was critical in retrospect for Team A or not. In Table 6 we present the results of logit and probit regressions using all 548 matches that were held in year j+1, where our dependent variable was a dummy variable.
The value 1 is assigned if in year j, the match was critical for Team A in retrospect and 0 otherwise. The clustered standard errors at the "pair" level are reported in parentheses. We find that there is no correlation between the critical results in retrospect and all the independent variables that we used in the previous analysis. This implies that there is no significant difference between the main characteristics in the two different cases of the matches of year j+1 between Teams A and B.
[ Table 6 here]
In the next step we restricted the data to the first case only, in which Team A achieved the desired result that was critical in retrospect. In Panel C of Table 1 we can see that our new data include 334 such matches between 159 different pairs in year j+1. The last two columns of Table 2 describe the data collected for each country in the new dataset. Now we run the same regression as presented in column 1 of Table 5 , but for the new dataset. The results are presented in column 3 of Table 5 . We can see that the CPI score is significant at the level of 10%, implying that in more corrupt countries according to the CPI, there is a greater probability of quid pro quo behavior in which Team A will achieve the desired result on the last day of the season. If this result is critical in retrospect such that it prevents Team A from being relegated, then team A will most probably reciprocate by losing in the following year.
To probe more deeply into the quid pro quo behavior, we decided to investigate Team B's winning probability against Team A in the later stages of the following year. The intuition behind this is that the later matches of the season are more important with regard to the fact that each match may determine the final ranking and that there is less time to fix the mistakes.
It is important to note that during the soccer season, each pair of teams can play against each other more than once. The reason is that in the round-robin type of tournament used in soccer leagues there are several rounds in which each team plays against a different opponent in the pair-wise matches at home and away. 6 Therefore, in addition to the we run the following logistic regression in order to investigate possible quid pro quo behavior.
Where refers to the probability that Team B will win against Team A in the next year and +1 refers to a set of observed characteristics of the match (a dummy for whether a match was played on Team B's home field, the difference between the logs of the rankings of the two teams and the respective league score). The effect of the CPI score on Team B's winning probability in the last round of the league is given by the sum of the coefficients 1 + 3 , whereas in all other rounds this effect is represented only by 1 . In column 4 of Table 5 we can see that this effect is significant in the last round of the season, where the p-value of 1 + 3 is equal to 0.0102, and not significant in the previous rounds.
We also conducted the same test for all 548 matches between Teams A and B in year j+1;
however, no significant effect of CPI was found (column 2 of Table 5 ). This strengthens the finding that the significant effect of CPI on quid pro quo behavior appears only in the pairs in which Team A achieved the desired result that actually helped to avoid relegation to a lower division. Figure 4 presents the percentage of matches in which Team B won in the last round of the following year as a function of the country's average CPI score.
[ Figure 4 here]
Our intriguing results are in line with those of Duggan and Levitt (2002) that relate to reciprocation that takes place in sumo matches. Not only do we find general evidence of quid pro quo behavior that takes place in the future, but also more specifically we find that this behavior occurs in the later stages of the season.
IV -Concluding Remarks
In this paper we examined the effect of the CPI on the probability of determining the outcome in real competitive settings where all agents in all countries are faced with exactly the same task. For this purpose we examined soccer matches in 75 countries during the period 2001-2013. In all these matches that were determined randomly at the beginning of the season, one of the teams had to achieve the desired result on the last day of the season in order to avoid relegation to a lower division, while the other team was not affected by the result.
Our results indicated that the prospects of a team that struggled against relegation (team A) to attain the desired result are significantly higher when the country is more corrupt, as measured by the CPI score. This result was robust for different specifications and while controlling for other possible variables, such as home field advantage, difference in team ranking and the league's competitive balance.
We also find strong evidence of a significant effect of the CPI on the quid pro quo behavior that appears only in the pairs in which Team A achieved the desired result that actually helped to avoid relegation to the lower division. In these pairs, the more corrupt the country according to the CPI score, the higher the probability that Team A will lose in the following year. Moreover, we find not only general evidence of quid pro quo behavior that takes place in the future, but also more specifically we find that this "arrangement" occurs in the later stages of the following year.
There are other possible explanations for the finding that Team A's prospects of achieving the desired result increase as CPI score decreases. It can be due to the intervention of a third party that is interested in match fixing. It can also be because Team B's players have no incentive to "work hard". Nevertheless, our results provide evidence that corruption, as measured by the CPI, affects the level of competition in social activities that are not necessarily directly linked to governmental activities. In general this effect may lead to the lower effort exerted by agents and as a result to lower productivity.
Another contribution of this article is its examination of the validity of the CPI index, which has been criticized for not reflecting the actual corruption level in various countries. To date, however, the validity of the index in a real life competitive environment with the same fixed and known rules in different countries has never been examined. More importantly, this environment was already found to be infected by corruption, and in the current study we found a significant association between the CPI level and the results of sensitive soccer matches. In other words, even if the CPI needs improvement, the index is not detached from reality.
It was further acknowledged that the CPI effect on the outcome of the various matches is not linear. Analysis of the results shows that the marginal contribution of one point at the lower end of the scale is less effective than the marginal contribution of one point at the higher end of the scale. This phenomenon may be relevant only to this specific study in the soccer field, but it may be meaningful to the CPI measure. The effort that a state has to invest to raise its CPI score from 20 to 21 is smaller than the effort needed to raise its CPI score from 80 to 81. This result is interesting and has important implications. Future research is advised to examine this phenomenon in fields other than soccer matches. Table 1 Represent data from Panel C in Table 1 State Represent data from Panel A in Table 1 Represent data from Panel C in 
Note: A -the team in need of a desired result in year j B-the team indifferent to results in year j

